Introduction {#sec1-1}
============

Posterior fossa brain tumor is the most devastating forms of human illness, primarily because of the limited space within the posterior fossa, potential involvement of vital brain stem nuclei, and the mass effect causes obstructive hydrocephalus. Posterior fossa tumors are more common in children than adults. A retrospective review of 313 histopathologically-proven brain tumors over a period of 11 years has been performed at the Children\'s Hospital Westmead, New South Wales, Australia, to determine the proportion and location of different tumors, age distribution, survival rates, and usage of various treatment modalities. Pilocytic astrocytoma was the most common tumor (29%), followed by medulloblastoma (12%) and ependymoma (6%), teratomas are very rare intracranial tumors, and cytogenetic information on this group remains rare.\[[@ref1][@ref2]\] We report a case of a mature teratoma with abnormal + 21 trisomy in tumor karyotype occurring in a nonDown syndrome infant. Patients who present with posterior fossa tumors undergo surgery for three reasons; (1) decompress the posterior fossa; (2) to diagnose the tumor based on histopathology, (3) to determine the further plan of management depending on the nature of the tumor. Cushing probably was the first to report a large series of posterior fossa tumor. He published information about 61 patients with cerebeller medulloblastoma with mostly fatal outcome.\[[@ref3][@ref4]\] Gross total resection is appropriate surgical treatment in all posterior fossa tumors.\[[@ref5]\] Modern neurosurgical techniques permit complete or near-complete resection with little or no significant increase in morbidity and mortality rates compared with more conservative surgery.\[[@ref6]\] As many as 40% of patients have some degree of new neurological dysfunction postoperatively. One ill-defined syndrome is posterior fossa tumor syndrome, characterized by mutism, cerebellar dysfunction, supranuclear cranial nerve palsy, and hemiparesis that occurs 12--48 h after surgery.\[[@ref7]\] As many as 50% of patients have residual deficits. With aggressive surgery, craniospinal radiotherapy and chemotherapy, more than 50% of children with medulloblastoma can be expected to be free of disease 5 years later.\[[@ref6]\] Using current treatments, 80%--90% of those without disseminated disease can be cured; however, treatment for this disease often results in significant endocrinology and intellectual sequelae. Local data are not available. The 5-years survival rates exceed 60% for all patients and 80% for certain good-risk individuals with posterior fossa tumors. In the cases of pilocytic cerebeller astrocytoma, the 25-year survival rate exceeds 94%.\[[@ref8][@ref9]\] According to one recent study, about 90% of the patients had satisfactory surgical outcome after surgical removal.\[[@ref10]\]

Materials and Methods {#sec1-2}
=====================

In our case series, study was conducted in the Neurosurgery Department of DUHS civil hospital, Karachi. Seventy-one patients were taking the prevalence of the satisfactory surgical outcome in postoperative patient with posterior fossa tumor. Nonprobability connective technique was used. Under 14 years old children and both gender (male and female), presenting with any one of (vomiting, seizures, papilledema, meningismus, hemiparesis, posterior fossa tumor). Recurrent and operated cases, brain stem tumors were excluded from the study. Thorough central nervous system (CNS) examination, physical examination was performed to assess the preoperative status of the patient and were performed all Clinical investigations. Patients meeting the inclusion criteria were included in the study. Informed and written consent were taken and preoperative assessment was done. Consultant postfellow neurosurgeon operated all patients. All patients were assessed for satisfactory surgical outcome by consultant postfellow consultant at 3^rd^ months postdischarge. Collected data were collected on pro forma, and results were compiled. Confounding variables were controlled by stratification.

Data were analyzed using the SPSS® Statistics GradPack, SPSS, Version 21 (IBM). Mean and standard deviation was calculated for age. Frequency and percentage were computed for qualitative variables such as gender, vomiting, seizures, hemiparesis, meningismus, papilledema, and final outcome, i.e., satisfactory surgical outcome. Effect modifiers were controlled through the stratification of age, sex vomiting, seizures, hemiparesis, meningismus, and papilledema. Chi-square/Fisher\'s exact test was applied to see the effect of these on outcome variables. *P* ≤ 0.05 was considered as statistically significant.

Results {#sec1-3}
=======

Seventy-one patients fulfilling the inclusion criteria were included in this study. The mean ± standard deviation age of the study population was 6.63 ± 3.181 years.

On analysis of demographics data, it was observed 29 (40.8%) were \<7 years of age and 42 (59.2%) were of age 7 years and above. 50 (70.4%) were males and 21 (29.6%) were females. 49 (69%) patients presented with vomiting 34 (47.9%) presented with seizures. 29 (40.8%) had papilledema. 18 (25.4%) presented with hemiparesis. 8 (11.3%) had meningismus. On analysis of the frequency of outcome variables, 57 (80.3%) achieved the satisfactory surgical outcome \[[Table 1](#T1){ref-type="table"}\].

###### 

Demographics analysis

                                  Frequency (%)
  ------------------------------- ---------------
  Age (years)                     
   \<7                            29 (40.8)
   7 and above                    42 (59.2)
  Gender                          
   Male                           50 (70.4)
   Female                         21 (29.6)
  Vomiting                        
   Vomiting                       49 (69)
   No vomiting                    22 (31)
  Seizures                        
   Seizures                       34 (47.9)
   No seizures                    37 (52.1)
  Pappiledema                     
   Pappiledema                    29 (40.8)
   No pappiledema                 42 (59.2)
  Hemiparesis                     
   Heiparesis                     18 (25.4)
   No heiparesis                  53 (74.6)
  Meningismus                     
   Meningismus                    8 (11.3)
   No meningismus                 63 (88.7)
  Satisfactory surgical outcome   
   Satisfied                      57 (80.3)
   Not satisfied                  14 (19.7)

On analysis of the association of age with satisfactory surgical outcome, it was observed that out of 29 patients \<7 years 22 (75.86%) and out of 42 of age 7 years and \>35 (83.33%) had satisfactory surgical outcome \[[Table 2](#T2){ref-type="table"}\].

###### 

Satisfactory surgical outcome

                                                   Satisfactory surgical outcome   *P*   
  ------------------------------------------------ ------------------------------- ----- -------
  Age (years)                                                                            
   Below 7                                         22                              7     0.315
   7 and above                                     35                              7     
  Gender with satisfactory surgical outcome                                              
   Males                                           43                              7     0.065
   Females                                         14                              7     
  Vomiting with satisfactory surgical outcome                                            
   Yes                                             41                              8     0.224
   No                                              16                              6     
  Seizures with satisfactory surgical outcome                                            
   Yes                                             27                              7     0.547
   No                                              30                              7     
  Papilledema with satisfactory surgical outcome                                         
   Yes                                             19                              10    0.011
   No                                              38                              4     
  Hemiparesis with satisfactory surgical outcome                                         
   Yes                                             10                              8     0.005
   No                                              47                              6     
  Meningismus with satisfactory surgical outcome                                         
   Yes                                             4                               4     0.043
   No                                              53                              10    

On analysis of association of gender with satisfactory surgical outcome, it was observed that out of 50 male patients 43 (86%) and out of 21 female patients, 14 (66.66%) had satisfactory surgical outcome \[[Table 2](#T2){ref-type="table"}\].

On analysis of the association of vomiting with satisfactory surgical outcome, it was observed that out of 49 patients with vomiting 41 (83.67%) and out of 22 patients without vomiting, 16 (72.72%) had satisfactory surgical outcome \[[Table 2](#T2){ref-type="table"}\]. On analysis of the association of seizures with satisfactory surgical outcome, it was observed that out of 34 patients with seizures 27 (79.41%) and out of 37 patients without seizures, 30 (81.08%) had satisfactory surgical outcome \[[Table 2](#T2){ref-type="table"}\].

On analysis of the association of papilledema with the satisfactory surgical outcome, it was observed that out of 29 patients with papilledema 19 (65.51%) and out of 42 patients without papilledema, 38 (90.47%) had satisfactory surgical outcome \[[Table 2](#T2){ref-type="table"}\].

On analysis of association of hemiparesis with satisfactory surgical outcome, it was observed that out of 18 patients with hemiparesis 10 (55.55%) and out of 53 patients without hemiparesis 47 (88.67%) had satisfactory surgical outcome \[[Table 2](#T2){ref-type="table"}\].

On analysis of the association of meningismus with satisfactory surgical outcome, it was observed that out of 08 patients with meningismus 4 (50%) and out of 63 patients without meningismus 53 (84.12%) had satisfactory surgical outcome \[[Table 2](#T2){ref-type="table"}\].

Discussion {#sec1-4}
==========

CNS tumors are the second-most common cancer among children and the main solid tumor in childhood in the United States. It affects about 21.3% of all children with malignant diseases,\[[@ref11]\] and its annual incidence is 2.5 cases/100,000.2 In the whole world, about 8%--15% of the pediatric tumors are estimated to be in this group, and it is the most frequent pediatric solid tumor.\[[@ref12][@ref13]\] In developing countries, CNS cancers have the third highest incidence rate among children.\[[@ref3]\] In the city of Fortaleza, Brazil, age-adjusted incidence from 1998 to 2002 was 1.3 cases/100,000 children younger than 18 years, which corresponds to an annual incidence of 0.26 cases/100,000 children. It accounts for 11% of all pediatric cancer diagnoses and is the third-most frequent type of childhood cancer, after only leukemia (30%) and lymphoma (15%).\[[@ref14]\]

One-third of CNS tumors are diagnosed before 3 years of age. More boys than girls are affected depending on tumor type and patient age.\[[@ref5]\] The incidence of this type of tumor has been growing progressively.\[[@ref5]\] Although CNS tumors are the second-most common childhood cancer, they are the most common cause (30%) of death due to cancer in adolescence, and one of the most common causes of death of children after the first year of life, second only to accidents.\[[@ref15]\] There was a 1.1% decrease in annual mortality associated with CNS tumors from 1975 to 1995 in the US.2 Brazilian authors have found no reduction in mortality among children with a diagnosis of brain tumor from 1980 to 1998.\[[@ref6]\] In Fortaleza, Brazil, there was a slight reduction in the number of deaths due to brain tumors among children younger than 15 years from 1.3 in 1980 to 1982--1.1/1,00,000 inhabitants in 1995--1997.\[[@ref16]\]

Up to the 1990s, the use of chemotherapy for brain tumors was controversial, but a growing number of patients has benefited from this treatment. Currently, chemotherapy is well established for pediatric patients with medulloblastoma and low-grade astrocytomas.\[[@ref17]\]

Brain tumors are relatively common in children, affecting 3983 children age 1--14 years out of a population counting 4.4 million children in a Nordic study during the 1985--2006 period.\[[@ref18]\] According to a Danish Cancer Registry report from 2009, the prevalence was 130 boys and 126 girls. As approximately 20% of children live in the Southern Danish region, the expected prevalence was 51. We identified 55 children with BTs, and hence, the prevalence was slightly higher than expected. Localization with ataxia, cerebral nerve deficits, and gait abnormalities presents in infratentorial tumors along with motor dysfunctions, seizures, visual dysfunctions, and endocrinological abnormalities as the most frequently seen supratentorial localizations. Symptoms of increased intracranial pressure with headache and vomiting, together with papilledema, develop more rapidly in infratentorial tumors than at other localizations due to their proximity to the fourth ventricle. We found a roughly equal range of symptoms compared with those reported in other studies.\[[@ref19][@ref20]\] In this study, vomiting, seizures, and hemiparesis were the most common symptoms.

It was somewhat lower than rates reported in the literature for astrocytomas (73% in surveillance, epidemiology and end results (SEER) versus 59% in our series) and much lower for ependymomas (56% in SEER versus 33%). We believe that such differences may reflect a reduced number, probably due to under referral, of low-grade astrocytomas (only 18% of the total number of tumors in our series). In an epidemiological series of 1195 pediatric patients with brain tumors operated on in Hospital de Clínicas of São Paulo from 1974 to 2003, 24.4% of the diagnoses were low-grade astrocytomas.\[[@ref21]\] The results for ependymomas are similar to the SEER findings up to 1984 (39% versus 33%). A comparison between SEER and European Population-based Data (EUROCARE) show that children with ependymomas in Europe was closer to our series and the same was seen in comparison with a population series in England and Wales (43% versus 33% in our series).\[[@ref22][@ref23]\] However, the small number of ependymomas in our study (*n* = 12) does not warrant definitive conclusions.

Brain tumors when occurring in the posterior fossa have stormy course. In this anatomical location brainstem compression occurs and it also results in herniation leading o death if not treated in time. The pulmonary function tests (PFT) can be broadly divided into intra- and extra-axial locations. Common tumors include cerebellar astrocytoma, primary neuroectodermal tumors, medulloblastoma, ependymoma, etc. PFT are more common in children than adults.\[[@ref24]\] For good risk individuals, it is nearly 80%.\[[@ref25]\] A gross total resection should be attempted to achieve a better clinical outcome.\[[@ref26]\] Skull base surgery confers the advantages of improved line of sight, a wider operative corridor, and reduced brain retraction.\[[@ref27]\] Same was practiced in this group of patients. The study by Charles and Morgan focused on a series of patients of brain and spinal cord tumors, considered inoperable by specialized multidisciplinary teams, operated in a single setting.\[[@ref28]\] The results showed that there was a single case of surgical mortality. We, in this study, had 23% of patients.

Another study results also found that 38/121 (31%) patients had an uneventful postoperative period and only 23 (19%) had neurological complications at long term which is in line with the results of our study.\[[@ref28][@ref29]\] Reported high morbidity following gross resection of tumor.\[[@ref30]\] Although, we did not measure pre/post-surgical symptoms; the strong predictors of good outcomes in our study were age \>10 years and morphological type of tumors. Staging parameters expected to predict for poor prognosis do not significantly influence the outcome.\[[@ref31]\]

A study one of the complications of PFT resection is the PF syndrome that consisted of transient cerebellar mutism, cognitive symptoms, and neurobehavioral abnormalities.\[[@ref32][@ref33][@ref34]\] Although the pathophysiological substrate of the syndrome remains unclear, studies have shown that \>50% of the patients with this syndrome develop a variety of clinically relevant nonmotor language symptoms associated with cognitive and behavioral disturbances after PFT resection. Fortunately, this syndrome is not common and thus, the poor outcome after PFT resection is low as also reflected in our series of patients.

Conclusions {#sec1-5}
===========

The majority of the patients had satisfactory surgical outcome, and elder patients had comparatively better chances of satisfactory surgical outcome, the absence of papilledema, hemiparesis, and meningismus had more chances of satisfactory surgical outcome.
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